— — 


Es 


vv Sv Of" wee NV rf! 

















HENRY A. WALLACE 
Secretary of Agriculture 


VOL. IV e NO. 10 






RVATION 


H. H. BENNETT 
Chief, Soil Conservation Service 


APRIL e 1939 





ISSUED MONTHLY BY THE SOIL CONSERVATION SERVICE, DEPARTMENT OF AGRICULTURE, WASHINGTON 








There’s a close relationship between farming and forestry in western Washington. The fertile 
bottomland soils are the basis of a thriving dairy industry. The hillside lands are best adapted 
to woodland use. 


Profit for Farmers in Washington’s Second-Growth Forests 
§ 


By FLOYD L. OTTER ! 


O CLEAR or not to clear—this has long been a 

question for debate in the far Northwest, in the 
timbered domains of Washington, Oregon, and north- 
ern Idaho. And, more often than not the debate 
turned out in the end to be merely a concerted lamen- 
tation, with no one suggesting a practical alternative 
to clearing. Nor did this in the least dampen the 
enthusiasm of the hardy settlers in burning and blast- 
ing the forest out of their way to the soil, poor soil or 
good soil, so that the cut-over land could be opened for 
sale and settlement. Many men, in the earlier times, 
gained rich reward from converting original bottom- 
land forest into valuable cropland. And once these 


1 Associate forester, Soil Conservation Service, Spokane, Wash. 
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fine timber stands had succumbed to the logger’s ax 
and the soil to the domesticating plow and drill, with 
each passing year the new carvings pushed the forest 
boundaries farther and farther inward and upward. 
As cutting penetrated into the uplands poorer soils 
were encountered, and today the foothills are rife with 
failure and disillusionment. Efforts to farm the poorer 
soils have proved illusory—a “starve out” financial 
venture woefully contributory to stream flooding and 
soi] erosion losses. 

And yet these thousands of acres of cut-over up- 
lands, if properly handled, will produce trees over and 
over again, as is attested by great expanses of second- 
and third-growth timber that has grown up on un- 
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This woodland on a farm in northwestern Oregon provides a protective cover for steep hillsides while growing 
a wood crop. The older trees have served their purpose as parent trees and, together with thinnings in the 
young growth, may now be cut to pay the carrying charges on the land until the young stand matures. 


molested land. What, then, is the lesson to be drawn? 
The answer may come from this second-growth timber 
itself. Why may it not become a remunerative crop, 
sandwiched in with such other crops as are adaptable 
on the better soils of contiguous cleared lands—a 
wood-farming combination, for the sake of agricultural 
stability and for the sake of the soils? 

Certain it is that the fate of the soils and the eco- 
nomic destiny of the Northwest are closely bound up 
with wise utilization and replenishment of timber. 
Both at present and for all time to come, as far as can 
now be told, much of the Northwest's income must 
be derived from the ring of the logger’s ax, the vibrant 
crash of falling trees and the roar of the sawmill. 
Screaming saws and insatiable printing presses must 
be fed; the driving harvest of forest crops must go on. 
And, from an industrial point of view the Northwest 
is still well equipped to turn out a continuing stream 
of lumber and timber byproducts. Sawmill and wood- 
pulp plants are geared for huge outputs. A pattern 
of life has been built around the forests. But what of 
the future source of supply to keep the mills running? 

No one will deny that forest management on a large 
commercial scale is the foremost consideration; but 
supplemental farm forestry offers much greater possi- 
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bilities, from the point of view of both the farmer 
and the industrialist, than is commonly realized. 

From an economic point of view, the potentialities 
of farm forestry are twofold and interlocking: First, 
by developing his cut-over land a farmer may augment 
his income; and, second, auxiliary timber supplies 
from farm woodlands will help to keep the mills 
operating. Thus by a circle of self-help and mutual 
assistance, agriculture may become more profitable 
and dependable, market outlets for timber crops may 
be assured, and an important industry may be per- 
petuated—with attendant fortification of pay rolls, 
buying power, and tax resources. 

Certainly, the field for more wood farming to fit 
into the scheme of things is wide open—in Wash- 
ington, especially. Even now, woodlands on Wash- 
ington farms occupy a larger area than does wheat, 
and considerably more woodland exists which could 
be added to farm units. Approximately one-fourth of 
the privately owned forest land and one-tenth of the 
total forest area is classified by the Census Bureau as 
farm woodland, including woodland pastures. Two- 
thirds of the State's 39 counties are important wood- 
land counties, and in them farm woodlands occupy 38 
percent of the total acreage in farms. 
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According to the 1935 census, 30 percent of the 
State's farm families benefit from the sale of such forest 
products as fuel wood, sawlogs, pulpwood, rough 
lumber, telephone and power poles, fence posts, Doug- 
las fir piling, veneer logs, cross ties, shingle, and stave 
bolts and hardwood furniture logs and handle stock. 
Other products, such as Christmas trees, wild berries, 
and cascara bark, are locally important. The 1935 
census shows that the 7,721 farms reporting in 1934 
(9.2 percent of all Washington farms) sold forest 
products valued at $660,859, the average per farm 
being $86. This income is only an indication of the 
possibilities, since the farm woodland in Washington 
is a neglected crop. Too often the possibilities in 
sustained-yield woodland management have been mini- 
mized, and this has brought about the clearing of land 
unsuited to cultivation. The results have been serious 
soil and water losses and, not infrequently, land 
abandonment. 

How can woodland be made to contribute its full 
share to a permanent and dependable farm income? 
For 11 years, Carl Chilman, a farmer living near Rock- 
ford in Spokane County, Wash., has operated his 
woodland as a profitable side line. In cooperation 


with the Soil Conservation Service, he is now using a 
plan designed to make this income permanent. His 
farm is typical, in physical characteristics, of thousands 
of others in the older cut-over area of the Pacific North- 
west. He went into wood farming without forestry 
or logging experience. 

Before he signed his agreement with the Soil Con- 
servation Service, Mr. Chilman had been cultivating 
107 acres of moderate-to-steep land with forest-type 
soil, using methods that had resulted in the loss of 25 
percent to over 75 percent of the topsoil in the 15 
years since the land was cleared for farming. He has 
supplemented his income from grain and dairy prod- 
ucts, each year, by selling fuel wood, rough lumber, 
pulpwood and sawlogs, to the value of about $420. 
These woodland products he took from 275 acres of 
second-growth forest. He cut his timber without 
regard to growth or reproduction and expected it to 
last 20 years. Toward the last of this era of harmful 
methods on the Chilman farm the land seemed des- 
tined for abandonment in the not distant future. 

And then with enthusiasm Mr. Chilman adopted 
conservation farming. The initial objective behind 
his new farm plan was to arrest and reverse the 


West coast forests when cut over and the forest floor exposed to dry summer weather burn with fierce intensity. 
Since the duff and humus on and near the surface of forest soils is comparable to the topsoil of prairies, a 
single fire may be as destructive as complete removal of the topsoil by erosion. This land has produced at least 


one crop of second-growth timber since the old growth was re 


, but repeated fires which followed cutting 


have reduced it to this condition. A heavy growth of bracken fern, which in itself is a serious fire hazard, is 
the principal vegetation which follows such fires. Planting to native tree species, with suitable fire breaks, is 
the practical method of putting the land to work and at the same time reducing the fire hazard. This land 
belongs to Snohomish County and is being reforested with the cooperation of the Soil Conservation Service. 





trends leading toward failure, through methods with- 
in the means of the farmer. On the fields where 
erosion was already serious, he reduced his grain acre- 
age and materially increased that of the forage crops. 
In his woodland, instead of cutting the timber and 
plowing for crop production, he adopted an active 
erosion preventive measure—a cutting system by 
which he can cut his timber and still keep it, and, by 
wise selection of trees, increase its value. 

During the first winter, by cutting trees marked by 
Soil Conservation Service foresters on the basis of 
stand improvement, Mr. Chilman harvested forest 
products valued at $900. Thus, with his woodland 
as a source of labor and cash income, he was able to 
reduce his cash-crop acreage and to adopt other soil 
conservation practices. His future farming system 
will be based on dairying and logging, with timber 
replacing the soil-depleting wheat as his main cash 
crop. 

The plan for the Chilman woodland was based on 
an inventory of the timber stand and the estimated 
rate of growth of the various classes of trees. His 
275 acres was found to be growing 49,000 board feet 
a year; and this, therefore, is the amount he can cut 
on a sustained-yield basis. An additional 107,000 
board feet of over-mature timber is reserved to pay 
off the mortgage when it becomes due and to provide 
for a new set of farm buildings. The annual cut may 
be converted into lumber at the farm or sold in the 
form of sawlogs, pulpwood, or fuel wood, and repre- 
sents a return for labor, taxes, interest, and logging 
equipment of from $400 to $700 per year. 

This type of woodland is valued at only about $6 an 
acre, since more than half the area is newly cut-over 
land or young pole stands. At 4 percent, the interest 
on the investment on 275 acres would be $66. Taxes 
and fire-protection assessments are about $25 a year. 
The difference, then, between the carrying charges of 
$91 and the value of his annual salable products is a net 
return for labor and equipment of $300 to $600 a year, 
not including the fuel wood, posts, etc., used on the 
farm. After the unproductive openings and the ill- 
formed and slow-growing trees are eliminated, this 
annual income should be doubled. 

The experience of Mr. Chilman, whose land is in that 
part of the State characterized by relatively large farms 
with an average woodland area of 100 acres, typifies 
the economic possibilities in the wooded area of eastern 
Washington. 

About half the State's present farm woodland is west 
of the Cascade Mountains where the average size of 
farms is relatively small. In Snohomish County, for 
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example, the average is 30.7 acres, with approximately 
half in woodland; and here, cooperative action in 
marketing and other timber operations similar to that 
initiated in Coos County, N. H., and Essex County, 
Vt., and in West Virginia, is indicated as important in 
an approach to the farm forestry problem. The possi- 
bilities are excellent for farmers to acquire nearby areas 
of thrifty second-growth timber and convert them into 
permanent farm or community forests. 

The management of woodland as a cash crop is par- 
ticularly attractive in western Washington. Nearly 
every farm has timber growing on nonagricultural soils 
or along river banks where trees are necessary for bank 
protection. Timber growth is remarkably rapid in the 
area, some stands producing at the rate of 6 to 8 percent 
compound interest. Some species, such as cottonwood, 
produce a merchantable crop in 15 to 20 years, and 
forest products of high value, such as cedar poles and 
furniture logs, can be raised in a short time. The 
wood-using industries are so large and numerous that 
all farm woodland products can be absorbed without 
hardship to the logging operations in virgin timber 
areas. Large quantities of logs and pulpwood are now 
imported from British Columbia. 

In forest areas with little good agricultural soil, the 
traditional cycle of land exploitation usually ends in 
discouragement. First, there is the period of booming 
prosperity while the virgin timber is harvested; second, 
a gradual or sudden decline in lumber output brings on 
a decline in employment, in tax returns, in land values, 
in population, and in the local market for agricultural 
products; and third, the remaining population is forced 
to accept a low standard of living based on subsistence 
farming supplemented by picking the skeleton of 
timber land ravished by logging and scourged by fires. 
Finally, such areas are often a burden to the State 
because of road and school funds which are out of pro- 
portion to taxes collected, high costs of law enforce- 
ment, heavy relief loads, and excessive tax delinquency. 

Washington State has some areas in the third stage 
of the cycle, and many in the second. A planned, 
common-sense policy of integrating farming and for- 
estry offers hope for recovery in the third-stage areas, 
and is indubitably the plain road for stemming the 
downward trend of property in those areas which 
are now in the second stage of the cycle. With our 
present economic system and standards of living, we 
must give up the false hope of converting the thin 
gravelly forest-type soils of our foothill areas into 40-, 
80-, or 160-acre farms or orchards. We must realize 
that these lands are by nature low-producing lands 

(Continued on p. 238) 
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An exceptional piece of woodland on a farm in northwestern 
Oregon, classed by the Forest Service as large second-growth. 
This Douglas fir stand is 75 years old and contains trees suitable 
for products of high value such as poles and piling. The largest 
and best trees should be left to grow into high-quality sawlogs 
and veneer logs. Thinnings may be made in stands much 
younger than this for low-value products, such as pulpwood 
and fuel. (Photograph by Forest Service.) 








237 





,_ - in 


The most spectacular type of erosion on the Snohomish C. C. C. camp area in Snohomish County, Wash., is this 

type of streambank erosion. Characteristic are narrow strips of tillable land along the stream courses. Con- 

tinued agriculture is dependent upon protection of the bottomlands as the basis of the agricultural industry, 

and the protection and management of timber on the hilly lands to provide supplemental employment and 
income for farmers and raw materials for basic industries of western Washington. 


(Continued from p. 236) 

on a per-acre basis, although they are capable of yield- 
ing high returns per dollar or per day of labor invested. 

The economic unit for a family in this second-growth 
timber country is probably at least 400 acres. The 
ruling principle should be to adapt the type of farming 
to the land. On the west coast, for example, where 
there are scores of townships with only 20 percent of 
the soil suitable for cultivation or improved pasture, 
the farming system should be of a type to permit 
profitable use of the remaining 80 percent for timber 
crops under either farmer or community ownership. 
Obstacles to the adoption of such a system are more 
imaginary than real. The inequalities in taxation that 
burden large timber owners do not as seriously affect 
farms: fire protection is simplified in settled areas 
when residents appreciate their timber; the marketing 
problem can be solved among producers; the principles 
of timber management and utilization are as teachable 
as those of pasture management; farmers have no more 
natural aversion to timber growing as a farm enter- 
prise than they have to milking the cows. To the 
farmer his timber is a reservoir that can be “tapped” 
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to supplement farm income in periods of low crop 
prices or when there are slack seasons in the farm 
work. 

In Washington and the Northwest, the farmers have 
in their timber a soil-conserving crop which should 
be cherished as a gilt-edged bond. Through cooper- 
ative action and common-sense management, timber 
may be cut year after year just as bond coupons are 
cut, yielding profit to farmers and becoming a stabiliz- 
ing influence upon the wood-using industries and on 
the whole economic structure of the State. Here, in 
the proper management of farm timber areas, soil con- 
servationists and foresters have a joint opportunity 
that merits their attention and that will require their 
close cooperation. 


The adjustment of numbers of livestock to the graz- 
ing capacity of any given area is the genesis of proper 
range management. All plans of management will be 


futile unless they rest upon this foundation. 
—Liter E. Spence. 
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Effect of Erosion on Long-Time Strip Crop- 


ping in Bush Valley, Minnesota 


By I. J. Nygard and L. E. Bullard’ 


[ southeastern Minnesota, contour strip cropping 
has been adopted by the Soil Conservation Service 
as a major weapon in the fight against soil erosion. This 
is especially true in the two project areas of Gilmore 
Valley, at Winona, and Beaver Creek at Caledonia. 
But though strip cropping has been almost universally 
employed on sloping cultivated land, the practice has not 
gone unquestioned, even among Service technicians. 
Although agreeing that strip cropping is effective in re- 
ducing erosion, field technicians have argued many hours 
concerning the extent of its effectiveness and the place 
that it has in our soil-saving demonstration program. 

Such discussions were no doubt inevitable and were 
certainly valuable. Strip cropping, to those of us who 
were working with the practice, wasa new thing. We 
had little or no data on which to base definite conclu- 
sions concerning the practice’s value. Before estab- 
lishment of the Soil Conservation Service demonstra- 
tion at Caledonia, strip cropping in that area was 
practically unknown and no experiment station data 
on the effectiveness of the device over long periods of 
time were available. 

One of the writers was a member of a soil survey 
party which in 1937 mapped a large part of a tiny 
watershed in northern Houston County. The water- 
shed, known as Bush Valley, contains one farm which 
had been strip cropped for 61 years. We found that 
cultivated land on slopes which we consider too steep 
for cultivated crops had eroded much less severely 
than cultivated land on neighboring farms having equal 
or even less steep slopes. Naturally, our interest was 
aroused. We decided to obtain the farm’s history and 
study the land-use set-up in detail. Our findings are 
presented below. 

It was undoubtedly a nostalgia for the mountains of 
his native country that led H. A. Von Arx, a young 
Swiss immigrant of 1874, to seek a hill farm. In Bush 
Valley, Houston County, Minn., he found just what 
he wanted—land walled in by hills. He wasreminded of 
his home farm in the canton of Solothurn in Switzerland. 

Bush Valley lies a short distance above the place 
where the Root River empties into the Mississippi. 
Like many tributary creeks at the lower end of the 








! Soils technicians, Beaver Creek demonstration project, Soil Conservation Service, 
Caledonia, Minn. 


Root River, Bush Creek has greatly dissected its 
drainage area in recent geologic times. Its valley now 
consists of a narrow valley floor and narrow, partly 
cut-up terraces. The valley gradually ascends a lower 
or talus slope at the foot of steep, wooded hillsides. 

The original Von Arx place, purchased in 1876, con- 
sisted of the 40 acres on which the house is located and 
40 more acres to the west. Three years later the farm 
had been increased to 198 acres. 

Strip cropping, as used in Switzerland, was em- 
ployed from the beginning. By 1880, a future son-in- 
law (W. J. Langen, who now occupies a farm in ad- 
joining Pfeffer Valley) noticed that not only his neigh- 
bors but also his father plowed entire fields of sloping 
land at once, using the square type of farming regard- 
less of slope, whereas the Von Arx fields were oper- 
ated in horizontal or contour strips—the cultivated 
strips separated by bands of hay or meadow. As a 
boy in his teens, Langen often overheard his father 
talking with the Swiss immigrant about “contur- 
fliigen” (contour plowing) and “bergculture” (hill 
farming). The elder Langen, by the way, was an im- 
migrant from the Black Forest of Germany and a 
former student at Hohenheim Agricultural School in 
that country. 

The son of the Swiss farmer, who now operates the 
west 60 acres of the old Von Arx estate, also recalls 
his father’s talk about plowing around the hill, as far 
back as 1885. Later, the son was taught to plow a 
strip of.sloping land on the level, being careful not to 
plow up the sodded draws. To serve as a guide in 
plowing the first furrow of a strip, the son was given 
the end of a piece of binder twine attached to the 
bridle of the nearest horse and told to walk on the 
boundary of the meadow strip either above or below. 

Corn strips were not often included on steeper 
slopes; when they were included they were never 
wider than 75 feet and were alternated with strips of 
hay worked into a long rotation. Where corn is 
planted in strips, the practice has been to keep it on 
the same strip for 1 year only; never has corn been 
planted on the same strip 2 years in succession on land 
above a 3-percent slope. A strip placed in corn 1 
year has been returned to small grain seeded to hay 
the next, and thus returned to meadow for 2 or 3 years. 
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On some of the steep slopes a strip or two may be 
plowed in the fall, prepared and seeded to winter 
wheat, and then returned to meadow. 

A common rotation consists of 1 year of small grain 
followed by clover and timothy meadow which is left 
on the ground for 2 or 3 years if the stand remains 
good, followed by winter wheat or corn. When corn 
is seeded, the practice has been to keep the strip 
narrower than it otherwise would have been. 

In our study of the farm, we found that 15 years ago 
strips of cultivated crops were generally wider than 
those found in 1937. Von Arx’s daughter and two 
sons, who now operate the land in two units, found 
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Above.—Joe Von Arx 
harrowing one of the 
strips on his farm. 


Left.—And here he har- 
vests oats. The strip 
cropping of a neighbor, 
Ed Albrecht, is visible 
in the background 


by observation that less washing occurred on nar- 
rower strips during intense rains. The widest strip 
of clean-tilled or small-grain crops on the slopes of 10 
percent or more was 90 feet in 1937. We learned that 
a 25-foot buffer strip had remained as such for more 
than 10 years. 

The land above this buffer strip was being spring 
plowed 10 years ago when a torrential rain fell, causing 
finger gullies in the lower portions of the plowed area 
and cutting deep gullies in plowed slopes on neigh- 
boring farms. It was decided then and there that the 
slope should be broken up by contour grass strips, and 
the buffers have remained since that time. 




















Von Arx pioneered in the use of fertilizers in his 
community. In the early part of the century, he con- 
structed a manure pit covered by a shed. A manure 
spreader was purchased in 1905. His practice, con- 
tinued by his children, was to apply the manure when 
the fields were in meadow in order to prevent run-off 
from carrying the fertilizer away. 

At the lower end of a field north of the farmstead, a 
small masonry dam was built previous to 1915. That 
dam has more than proved its effectiveness in con- 
trolling a 6-foot gully and is still intact. 

We learned that 15 years ago the steep hillside on 
the farm was much more heavily timbered than it is 
today. This is undoubtedly due to the fact that about 
35 head of cattle have been permitted to graze in the 
woods. The pastured timber, as Von Arx’s elder 
son told us, has deteriorated “‘at an alarming rate” in 
the last decade and a half. 

Interesting incidental information is that Von Arx 
organized the first cheese factory in the little town of 
Hokah, Minn.—an enterprise which is still operating. 

The elder Von Arx died 21 years ago. 

Yields on the farm have been consistently higher 
than the community average, records show. Corn 
yields have been, and still are, above 40 bushels per 
acre on slopes of 23 percent, while the average yield 
is not much over 30 bushels per acre on similar land 
for the community as a whole. Bottomland yields are 
higher, of course. An oats yield of 90 bushels has 
been recorded. 

Some years ago it was noted by the son-in-law, son, 
and neighbors that oats on the Von Arx farm lodged 
more frequently than oats on neighboring farms, even 
though the same variety were grown. The Gopher 
oat variety was introduced in 1915 and since its intro- 
duction, lodging of the crop has not been a problem. 

Despite the fact that strip cropping has been prac- 
ticed on this one farm for 61 years, and a fine com- 
munity spirit has existed throughout the neighborhood, 
the practice has spread very slowly. A brother of 
Von Arx practiced strip cropping to some extent in the 

early days. 

Wilhelm Langen, father of the son-in-law of the elder 
Von Arx, began practicing strip cropping 10 years 
after the arrival of the Swiss immigrant in the area. 
The few neighbors who tried the practice adopted it 
on a lesser scale; but in general they maintained strips 
that were too wide, and thus received less benefit from 
the practice than the Von Arx and Langen families. 

Only in recent years, particularly in the last 3 years, 
have the neighbors become erosion-conscious and 
begun to adopt the device demonstrated by Von Arx. 
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They now seek more information concerning soil- 
saving practices. 

In order to determine the effectiveness of strip crop- 
ping in conserving soil on the Von Arx farm, it was 
necessary to compare that farm’s conditions with those 
prevailing on a similar farm on which strip cropping 
had not been practiced. Accordingly, a farm was 
selected on which cropping and fertilizer practices had 
been about the same as those employed on the Von Arx 
place, and which had comparable slopes and soil types. 

The farm used for comparison consists of 200 acres, 
of which 87.9 acres are cultivated. The Von Arx 
farm of 198 acres has 84.5 acres in cultivation. It 
should be pointed out that more cultivated land on 
slopes steeper than 20 percent was found on the Von 
Arx farm than on the other. 

The “yardstick” farm was settled by a homesteader 
from Massachusetts in 1862. The homeseeker desired 
to build a stock farm and raise purebred Hereford 
cattle. His sloping land was in pasture and woodland 
until about 1870, when he built the farmhouse and 
began plowing the sloping land for grain. At that 
time, entire fields were plowed without regard to 
slope, and this practice has been continued since. As 
in the case of the Von Arx farm, slopes up to about 30 
percent were broken. When plowing, a very rough 
contour was followed, as a matter of necessity, be- 
cause of the lay of the land along the talus slope. 

The common rotation during the last 20 years has 
consisted of corn, small grain, and clover-timothy hay. 
If good stands were secured in the hay meadows, the 
meadows were leftas such for several years. During the 
last few years, however, it has become increasingly dif- 
ficult toobtain standsofhay. Onone fieldcorn has been 
grownalmost continuously since about 1870; the field is 
relatively flat and was the first to be broken on the farm. 

The predominant upland soil on both farms is a light- 
colored silt loam developed on silty material which is, 
presumably, loess. It has been mapped as No. 16 
Fayette silt loam and associated series, in the soil 
survey of Houston County, U. S. D. A. Bureau of 
Chemistry and Soils, Series of 1929, No. 31. A terrace 
phase, Fayette silt loam No. 17, was separated where 
found on benches. Where sandy material was found at 
the surface and in the subsoil, a Boone fine sandy loam 
was mapped. Soils on the steep wooded slopes were 
grouped as No. 9, rough stony land. Bottomland soils 
have been grouped as No. 146, undifferentiated bot- 
tomland, and 6, Ray silt loam. Alluvial material in 
the upper drainageways is classed as 7, Judson silt 


loam, and 71, Judson sandy loam. 
(Continued on p. 249) 
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Birdsfoot Trefoil—A Promising Legume for the Northeastern States 


By R. E. CULBERTSON ! 
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Left, stems characteristic of the pasture type; center, 
seed pods shaped like bird’s feet; right, stems of the 
hay type. 


road banks, and for summer pasture during 
periods of drought, has received a great deal of atten- 
tion in New York State. It appears to have unusual 
potentialities for the control of soil erosion. 

Birdsfoot trefoil (Lotus corniculatus) is a perennial 
legume which may live indefinitely under favorable 
conditions. It has a typical taproot with strong grow- 
ing laterals. There are at least two kinds of plants. 
These have been designated as hay and pasture types. 
The former is upright and branched with wide leaves, 
while the latter is procumbent with narrow leaves. 
All the overground branches start from the uppermost 
part of the taproot or crown. Although stems have 
been found rooting at the nodes, this condition is not 
common in the field. In the procumbent type, a very 
heavy mat is produced, with one plant frequently 
attaining a spread of 6 feet. 

The home of birdsfoot trefoil is in temperate Europe 
and Asia. It has been known in Greece from time im- 
memorial but received little attention either in Europe 
or America, as an agricultural crop, until a short time 
before the World War. 

The plant has become naturalized in several parts of 
the United States, notably western Oregon, and east- 
ern New York in Greene, Saratoga, Columbia, and 
Albany Counties where it is hardy and persistent and 
is considered valuable for both hay and pasture. It has 


| 5 merged trefoil as a stabilizer of gullies and 


1 Manager, Soil Conservation Service grass nursery, Ithaca, N. Y. 
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been known for at least 50 years in the vicinity of 
Claverack in Columbia County, N. Y. 

The plant grows well on a wide range of soils, espe- 
cially those low in lime and phosphorus and subject 
to periods of drought. In eastern New York, birds- 
foot trefoil is growing luxuriantly on soil having a pH 
of 4.5 to 5, in association with goldenrod, wild carrot, 
devil's paintbrush, redtop, poverty grass, and Canada 
bluegrass. 

Botanical analyses made in fields belonging to one of 
our cooperators, L. H. Cooke of Preston Hollow, 
N. Y., showed the following results: 

Site A: Swampy area 


Percent 
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Site D: Well cared for pasture, low fertility 
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The plant, likewise, does well on highly fertile soil. 
It is growing profusely in the soil conservation grass 
nursery at Ithaca, N. Y., where the soil has a pH of 8.5. 

The feeding value of birdsfoot trefoil was recognized 
by the early Grecians who described it as a leguminous 
plant on which horses fed. It is highly nutritious and 
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approaches alfalfa as a feed for dairy cows. It is 
relished by all classes of livestock and is reported not 
to cause bloating. 

In addition to the advantages of birdsfoot trefoil as 
a good soil binder and gully stabilizer, it has other ad- 
vantages from the standpoint of practical agronomy. 
They are listed as follows: 

1. It will thrive on soils of low fertility and low 
pH. 

2. It is very drought-resistant. 

3. It ranks with redtop and alsike in adaptability 
to wet soils, and makes good growth in areas 
unsuited to red clover and alfalfa. 

4. It produces 2 to 3 cuttings a year and yields 
from 1 to 2% tons of hay per acre. 


a 





Hay type of birdsfoot trefoil, showing root system 
and tremendous top growth. 








. It grows vigorously after cutting and provides 
excellent aftermath. 
. It is a good soil builder. 

7. It makes rank growth during dry hot summers 
and provides abundant forage during July 
and August. At Cornell, during July and 
August a plot of Kentucky bluegrass with 
birdsfoot trefoil produced nearly four times 
as much dry weight as a plot of Kentucky 
bluegrass with white clover. 

8. It grows late into the fall and remains green 
throughout the winter. 

9. Animals do not like the flowers; hence, reseed- 
ing takes place naturally under pasturing 
conditions. 

10. Hay with ripe pods may be fed to livestock and 
the seed spread over the pastures in the 
manure. Passage of the seed through the 
alimentary canal does not seem to affect the 
viability. 

For successful stands of birdsfoot trefoil, inocula- 
tion is absolutely essential. The inoculant is a bacteria 
Rhizobium sp. of the Lotus group. This inoculant 
may also be used for kidney vetch and the winged pea. 

In the latitude of Ithaca, the seed may be broadcast 
on the grain crop in the early spring or sown alone or 
in combination during April, May, or August. Fall 
seeding permits early spring growth and is a means 
of increasing the amount of pasture or hay for the first 
season. 

For best results birdsfoot trefoil should be planted 
shallow, never deeper than one-half inch on clay 
soils and three-fourths inch on sandy soils. The 
amount to plant per acre will vary with the percent 
germination and the proportion of hard seeds which 
sometimes is as high as 75 percent. One pound of 
seed to the acre is equivalent to nine seeds per square 
foot. The usual rate of seeding is 1 to 4 pounds to the 
acre. 

Until more information is gathered relative to this 
plant’s behavior with the grasses in common usage, it 
appears advisable that the seed be used somewhat 
sparingly in seeding mixtures—in about the same pro- 
portions as white clover. 

Under good growing conditions, plants from spring 
seeding will furnish a fair crop of hay in the early fall. 
Plants from fall seeding will furnish a larger amount 
of hay. The matter of haymaking involves no special 
equipment other than that usually found on the farm. 
Pure stands of the hay type are feasible but pasture 
type should be sown with ryegrass, bromegrass, 
orchard grass, timothy, etc. 
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Close-up showing root penetration to a depth of 4 
feet on edge of gravel pit. 


There is little difficulty in harvesting the hay type of 
birdsfoot trefoil. In the case of the pasture type the 
stems are flexible and hug the ground and it is the 
general custom to sow with a grass such as ryegrass to 
induce upright growth. When grown primarily for 
seed, a seeding rate of 2 to 4 pounds of birdsfoot tre- 
foil and 15 to 20 pounds of ryegrass is recommended. 

The plant continues to flower and ripen seed simul- 
taneously, so that judgment must be used in harvest- 
ing in order that the greatest possible amount of seed 
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Characteristic growth of birdsfoot trefoil. 


be obtained. The best practice is to use the second 
cutting for seed. 

Owing to the rapid dehiscence of the seed pods if 
dried in sunlight, they should be cut while still a 
little green. The best time of day for mowing is 
while there is some dew on the foliage, and this same 
rule applies in raking and loading. Good ventilation 
should be provided when drying in the hayloft. 

The seed may be threshed with a regular clover 
huller equipped with the proper-sized screens. These 
are onefifteenth of an inch for the upper and one 
twenty-second of an inch for the lower. Under 
average conditions the yield of seed per acre ranges from 
100 to 200 pounds. A good seed crop will run about 
100-pounds to the ton of hay. 

Birdsfoot trefoil is subject to several minor diseases 
such as leaf spot and powdery and downy mildew, but 
these diseases seldom cause much damage. 

The clover seed chalcis fly (Burchophagus funebris) is 
the most important insect pest. This is a small wasp- 
like insect, the larvae of which eat out the center of 
the seed leaving a round hole through which the adult 
emerges. Damage in the field may be reduced by 

(Continued on p. 249) 
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Report of Land Retirement Operations in Southern Great Plains 


By H. H. FINNELL ' 

OR 2 or more years the Service has had 27 project 
Feng C. C. C. camp demonstration areas in opera- 
tion in Region 6. During this period, 1,682 coopera- 
tive agreements have been made, and 1,159 of them 


1 Regional conservator, Soil Conservation Service, Amarillo, Tex. 
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Leveling hummocks on a 120-acre field near Dalhart, Tex., in the spring of 1935. Cul- 
tivation, running into 2 successive years of drought and crop failure, terminated in 
severe wind erosion. Russian thistles pocketed sand and dirt, and the hummocks 
e resulted. Leveling by machine was a necessary prelude to retirement of the field to 


permanent vegetation. 
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Sudan grass was planted in the spring of 1935. Here’s how it looked in October. The 
entire crop was left as winter cover and as a means of stabilizing the soil for the seeding 
of permanent vegetation. 








(68.9 percent) contain complete data on soils. Under various descriptions may be properly devoted under 


these 1,159 agreements, there are 262,915 acres of idle approved conservation practices, recognize as suitable 
and cropland, 510,269 acres of pasture and rangeland, for cultivation all lands classified under problem area 
and 15,928 acres devoted to farmsteads, roads, waste, groups 1, 2, 3, and 5, and approximately one-half of 
or miscellaneous uses, totaling 789,112 acres. The av- those already under cultivation in problem area 4. 
erage farm for the group studied is 681 acres, with 228 They recognize for grazing utilization, problem area 
acres, or 33.3 percent, in plowed land. groups 6, 7, 8, and 9; for grazing and/or forest utiliza- 
Agreements excluded from the study were mostly tion, problem area group 10; and, preferably for grazing 
C. C. C. camp agreements which were written during utilization,all of problem area group 4 that is in grass, and 
the early stages of the program without soil maps ade- approximately one-half of that which has been plowed. 
quate for an accurate classification of soils according to An analysis of the plowed land area shows that 
the problem area groups now recognized. 43,805 acres, or 17 percent of the total cultivated area, 
The method of study involved the tabulation of soil consist of problem area groups not recommended for 
and conservation-plan data for each field designated in cultivation. It is certain that some of the lands classi- 
the agreements. This included broad classifications of fied in problem area groups 4 and 6 might, at the time 
soils and adjusted land uses, by individual tracts, for they were placed in cultivation, have been described 
approximately 6,000 fields and pastures. The data are under problem area groups 2, 3, or 5; but later, when 
organized in such a manner as to permit studies accord- conservation plans were prepared, these lands were 
ing to land uses, projects, problem areas or single units. found to be in a condition unfit for future cultivation 
It is proposed to give here only a brief regional sum- because of the accelerated erosion resulting from abuses 
mary of the land-retirement experience in the Southern and neglects. 
Great Plains demonstration areas. Table 1 shows the With this interpretation in mind, it should be pointed 
problem area grouping of the plowed land portion of out that the farmers who developed these 1,159 units 
the 1,159 units. were somewhat better than 83-percent correct in their 
The general recommendations of the regional office, original choice of soil types for plowing. 
covering the possible land uses to which areas of these (Continued on p. 248) 


Table 1.—Soil grouping of the plowed land area of 1,159 farms under agreement in the Southern Great 
Plains region 


Percentage of 
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Table 2.—Land-use adjustments on 1,159 farms under agreement in the Southern Great Plains region 
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Kind of change | Purpose of change Acres changed total land use 
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Grasses, largely blue grama, in the fall of 1937. The grass was seeded with a drill in 

May. Due tothe furrows and cover formed earlier by the Sudan, most of the vegetation 

sprang from the rows where the Sudan had grown. Other parts of the field did not 

show such a good coverage as this spot, but a fair cover was secured over most of this 
retired field. 


The same field in the fall of 1938. 








(Continued from p. 246) 

Conservation recommendations of the Service in this 
region are based upon the physical and economic inven- 
tories of the individual farm units concerned. Land-use 
changes, including retirement of land from cultiva- 
tion to pasture, meadow, or woodland, and the chang- 
ing of tracts of land from permanent vegetation to cul- 
tivation, should be made upon the basis of both the 
physical and economic needs of the farm unit. Any 
exceptions to this general rule must be justified by 
economic needs of the operator, if they are of such 
significance as to outweigh other considerations. 
Typical examples of changing land use in the Southern 
Great Plains region may be enumerated as. follows: 
(1) Changes from cultivation to pasture because of 
inferior soil; (2) changes from cultivation to pasture 
because of erosion damages to the soil; (3) changes from 
cultivation to meadow because of production needs of 
the farm unit; (4) changes from abandonment to 
permanent vegetation because of erosion damages to 
the soil; and (5) changes from cultivation to permanent 
vegetation because of lack of balance in the farm unit. 
Wherever any of these changes are needed, exceptions 
should become necessary only because of inconvenient 
location of tracts, water supply, or other circumstances 
that may make the needed change impractical from 
an operating point of view. It frequently develops 
that needs arising from physical land conditions are 
contrary to the economic needs of the farm unit, and 
vice versa. In such an instance, it may be necessary 
to work out a compromise that best fits the individual 
situation. 

Summarized land-use adjustments have been provided 
for in the 1,159 agreements analyzed, as shown in 
table 2. 

Cultivated land which normally would be recom- 
mended for retirement but which was continued in 
cultivation because of other considerations requiring a 
compromise, has been classified in table 3. 

Flexibility in land-use determinations involving prob- 
lem area groups 1, 2, 3, and 5 is desirable from the stand- 
point of economic choice, since erosion control or 


these areas may be satisfactorily achieved through 
safe practice alternatives and does not require unusual 
skill on the part of the operator. In problem area 4, 
soils are productive under favorable seasonal condi- 
tions, but the hazard of drought is generally greater 
than in other tillable problem areas; hence, indis- 
criminate use for crop production is unduly hazardous. 
Only the most dependable types of crops are recom- 
mended for the major crop enterprises on this land, 
and it is recognized that skill in management of soil, 
water, and the crop is necessary under these conditions. 
In problem areas 6 and 7, unusual consideration of 
location or economic needs is required to justify keep- 
ing land in cultivation, and little variation from the 
most rigid erosion-control practices is permissible. 

Of the 43,805 acres of cultivated land indicated in 
detailed surveys as not recommended for cultivation, 
16,077 acres were retired, 3,078 acres were left in 
cultivation because the location of small tracts made 
it impractical to convert the land to permanent vegeta- 
tion, and 13,947 acres were left in cultivation because 
of economic necessities derived from such considera- 
tions as size of unit, type of equipment, available labor, 
market facilities, crop diversification or balance be- 
tween farm enterprises. This leaves 10,703 acres, or 
24.4 percent, remaining in cultivation without ap- 
parent justification. It is quite possible, of course, 
that valid reasons for some of these exceptions may 
exist, but they were not indicated in the conservation 
plans. 

A classification of the 27,728 acres of land not recom- 
mended for cultivation but which, under agreement, 
remain in cultivation for various reasons, is shown in 
table 4. 

Soils of problem area group 4 may be safely kept in 
cultivation under sound farm unit organization with 
appropriate erosion-control practices. Since it has 
been demonstrated that it is possible, by means of 
special precautions, to retain soils of problem area 
groups 6 and 7 in cultivation (although generally 
undesirable from the standpoint of physical problems) 
there remain 941 acres (groups 8, 9, and 10), or approxi- 


Table 3.—Land-use changes compromised on 1,159 farms under agreement in the Southern Great Plains region 
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Table 4.—Problem area grouping of soils recom- 
mended for retirement but for various reasons not 
converted 
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mately 2 percent of the inferior land in cultivation 
which cannot be justified on any conceivable grounds. 

Interpreted in terms of the quality of job done by the 
technicians of the Service, with respect to retirement 
of submarginal land, it is indicated that 75.6 percent 
of the most desirable land-use adjustment has been 
realized, and that 98 percent of that required by abso- 
lute physical necessity has been achieved. 


On a small farm in Washington County, Mo., a 
Soil Conservation Service cooperator gets $68 a year 
for raccoon, mink, fox, skunk, and opossum pelts. 

Another cooperator in western Pennsylvania has 
obtained an average annual income of $70 to $100 for 
skunk, mink, muskrat, and opossum hides from 360 
acres. 








STRIP CROPPING IN BUSH 
(Continued from p. 241) 
Erosion conditions, along with land use, slopes, and 
soils are much the better on the Von Arx farm. On 
the “yardstick” farm, parts of two fields had been 
tiled, the tile being laid 4 feet deep. Recent digging 
has shown the tile to be 7 feet below the surface of 
the ground at the present time. This indicates that 3 
feet of silty material has been deposited on the fields. 
Particularly noticeable is the lack of field gullies on 
the Von Arx farm as compared with the large number 
of gullied fields on the other property, where entire 
slopes were plowed. 








BIRDSFOOT TREFOIL 
(Continued from p. 244) 
pasturing or making hay of the first crop and saving 
the second crop for seed. 

Newly harvested seed should be examined frequently 
and in case flies are present they may be killed with 
carbon disulfide. Satisfactory results may likewise be 
secured through the use of paradichlorobenzene. 

Birdsfoot trefoil is giving good results in the soil 
erosion program of the Northeastern States, but addi- 
tional information concerning the adaptation of 
this plant must be secured before it can be widely 
used. 








HIGHWAY EROSION CONTROL IN SOIL 
CONSERVATION DISTRICTS 


By Arnold M. Davis’ 


COMPLETE erosion-control plan for each field 
on a farm requires that the problem be con- 
sidered beyond the boundaries of the farm. In some 
instances the problem extends to other farms. Again, 
it extends to the highway or service roads adjoining 
the fields. In all cases, it is necessary to consider the 
run-off and the erosion on adjoining roads in order to 
develop a successful and complete erosion-control plan 
on the farm. 

In June 1936, the Service established the policy of 
cooperating with the various State highway depart- 
ments and the Bureau of Public Roads of the Depart- 
ment of Agriculture to demonstrate economical means 
for controlling erosion on the primary highways in 








1 Agricultural engineer, section of engineering, Soil Conservation Service, Wash- 
ington, D. C. 


the United States. An effort was made to cover as 
many problem areas as the available labor and tech- 
nical assistance permitted. The purpose of these 
demonstrations was not only to determine effective 
highway erosion-control measures but also to demon- 
strate their practical application on a field scale. It 
was necessary to improve many old highway slopes, 
to facilitate adequate erosion control, and determine 
the most suitable form in which successful farm 
erosion-control practices could be adapted to highway 
work. It was also necessary to develop the most suc- 
cessful correlation between highway erosion-control 
practices and those on adjacent farm lands. Once the 
most successful measures and procedures could be de- 
termined and demonstrated, their introduction into 
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original construction plans 
would have wide applica- 
tion. This work is now 
known in the Service as 
a “highway demonstration 
program.” 

Soon after the inaugura- 
tion of this cooperative 
work, it was decided to 
extend to the county road 
officials our willingness to 
cooperate and assist them 
in controlling erosion at 
critical areas on county 
roads when these areas bor- 
dered on a farm under co 
operative agreement with 
the Service. This type of 
work is known in the Serv- 
ice as “protective highway 
erosion-control work.” Its 
development resulted in a 
full realization that the 
most complete and success- 
ful farm  erosion-control 
plans could not always be 
developed without effec- 
tive cooperative efforts be- 
tween the landowner and 
the officials charged with 
the responsibility of maintaining the public roads. 
It is intended that the direction of this phase of erosion 
work will be taken over by the supervisors of legally 
constituted Soil Conservation Districts when they 
become organized. The Service will furnish the 
board of supervisors with technical assistance and 
available labor just as they are furnished for regular 
erosion-control work on agricultural land. 

The Service's cooperation in this particular phase of 
the work is limited to such highway activities as are 
necessary to facilitate satisfactory erosion-control 
practices on the adjacent farm land. For instance, if 
a road ditch can be used for a terrace outlet channel, it 
is often less expensive, at least no more expensive, to 
repair and treat the road ditch for this purpose than 
it is to excavate and treat a parallel outlet on the land 
adjacent to the highway. When the road ditch is 
used and properly treated, the highway is benefited 
as well as the farm run-off disposal system. Coopera- 
tive efforts of this type eliminate duplication and 
provide a more stable outlet system. It is obvious 
that a parallel ditch on the farm would not be perma- 
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Erosion on the highway right-of-way spreads to the adjoining fields. Cure it by— 


Revising the cross section and establishing a permanent cover on the exposed area. 





nent if placed along a badly eroding highway ditch. 
Likewise there are many places where the road ditches 
or poorly constructed culverts have caused gullies to 
encroach into the farm land, and in some instances the 
highway banks have sloughed off and caused damage 
to farm property—fences, buildings, etc. There is a 
problem also where the soil which is eroded from the 
highway ditch is deposited on good bottomland. All 
such conditions necessitate treatment of the road ditch 
in order to develop permanent and complete farm 
erosion-control pians. 

In the semiarid section of the United States, the 
water collected by road ditches can often be utilized 
to advantage by the adjacent landowner. Properly 
constructed intercepting terraces that tie into the 
road embankment will divert the surplus water to the 
adjacent land. This practice not only will help to 
prevent erosion on highway right-of-ways, but will 
improve the moisture conditions of the adjoining 
pastures or cultivated fields. This additional mois- 
ture often assures a profitable crop return where 
there would otherwise be a failure. All highway or 
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to those shown here. 





cooperative erosion-control measures on adjacent land 
will be visible to the automotive traveling public and 
should tend to make them erosion-control conscious. 
When applied on a large scale this educational aspect 
alone will accomplish a great deal towards the develop- 
ment of a national erosion-control program. 

Since highways are constantly being relocated or 
improved as traffic requirements change, it is necessary 
that due consideration be given these requirements in 
the preparation of the initial plans for establishing any 
erosion-control measures on roads or highways. If 
these are not considered, established erosion-control 
practices are likely to be destroyed when roadbed or 
roadway improvements are undertaken. Highway 
erosion-control measures must be established in con- 
nection with roadway cross sections likely to be re- 
quired to facilitate safe, efficient traffic and subsequent 
maintenance operations. The providing of well- 
coordinated plans at the outset will assure satisfactory 
roadways, erosion control, and maintenance with a 
minimum expenditure of efforts and funds. 

Most of the legally constituted soil conservation 
district work-plans contain provisions for cooperating 
with the county or State highway departments to 


The highway ditch can be used as a terrace outlet channel when conditions are similar 


Good hay has been obtained from the highway right-of-way. 





assist in controlling 
erosion on road and 
highway rights-of- 
way. It is expected 
that the districts will 
continue this work in 
a manner similar to 
the procedure for- 
mulated by the Soil 
Conservation Service 
and that, with the 
technical assistance 
of the Service, the 
districts will be able to secure a much wider applica- 
tion of this type of work. An extensive application 
of this work, especially on critical highway areas, will 
in time reduce the maintenance cost of county roads. 
This makes it possible to divert more of the county 
funds to the development and improvement of farm- 
to-market roads, which, in turn, should be a general 
benefit to the entire community. 

The Soil Conservation Service has recommended the 
forms to be used by the districts when cooperative 
highway erosion-control work is contemplated. If 
the district supervisors adopt the use of these forms 
for this cooperative work and agree to cooperate with 
the various highway officials in solving this problem, 
the Service technicians assigned to the districts will 
be able to carry on the protective phase of the work 
through the district program. In the end this work 
should prove to be very beneficial to the program of 
soil and moisture conservation on agricultural land. 
The control of erosion on agricultural land is the dis- 
trict’s as well as the Service's major responsibility, 
but properly planned cooperative work with road 
officials will facilitate the final accomplishment of this 
goal. 
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By Phoebe O'Neall Faris 


BOOK REVIEWS AND. ABSTRACTS|| |P 








NATIVE WOODY PLANTS OF THE UNITED 
STATES, THEIR EROSIONCONTROL AND 
WILDLIFE VALUES. By William R. Van Dersal. 
U. S. Department of Agriculture Miscellaneous 
Publication No. 303. Washington, D. C. June 
1938. 


This volume is far more than a list. It is a careful study of native 
woody plants, their growth characteristics, and their value to man 
and wildlife. It is, in particular, an excellent reference for anyone 
seeking information regarding woody species for erosion-control 
plantings and wildlife habitats. Undoubtedly, the emphasis is 
upon plants for wildlife food and cover, as the descriptions contain 
what is known about wildlife utilization of woody species native to 
all of the United States except the subtropical portion of Florida. 

As for woody plants for erosion control, all conservationists 
know that it is not merely a matter of sticking in a plant here and a 
plant there: We must know where and on what soils a species 
will grow, under what drought or moisture or temperature condi- 
tions it will thrive, its root and stem systems, insects and diseases 
to which it is susceptible, its agressiveness, its relation to other 
species and to the soil, its food or other value, and many other 
things about it. And, the problem is further complicated when we 
know that the plantings must be a mixture, not a pure stand. 

It is here that such a ready reference as Native Woody Plants of 
the United States comes in; for the objectives and the organization 
of the book are carefully explained by Mr. Van Dersal in his Intro- 
duction, and with the fine maps which accompany the volume, the 
user of the list should have no difficulty in evaluating woody species 
for erosion-control and wildlife plantings. The first map shows 
the 32 plant-growth regions of the United States. The second 
map shows the plant-growth regions superimposed upon the 23 
climatic provinces. The third map shows thé 32 plant-growth 
regions superimposed upon the 50 soil regions. The climatic 
provinces are by Thornthwaite, the plant-growth regions by 
Furman Lloyd Mulford of the Bureau of Plant Industry, and the 
soils regions by the Bureau of Chemistry and Soils. 

Turning to the list we find that of the 1,780 woody species of the 
United States, 1,522 of them are described as to range, site designa, 
tion, growth habits, fruiting, propagation, and utilization by wild, 
life. The remaining 260 or so species are not included because they 
are plants upon which there is no agreement by taxonomists. The 
items are arranged alphabetically by Latin names, and all important 
synonyms are included so that the desired species may be readily 
found. Vernacular names are given where the species bears one 
that is distinctive. 

Known utilization of woody species by wildlife is presented under 
the special headings “Stomach records” and “Observations.” 
Under the former heading are placed all records of utilization based 
on examination of stomach contents, and under the latter those 
obtained from the literature. 

Mr. Van Dersal’s book has been in use now for some months and 
has been found particularly valuable in compiling lists of important 
timber species, woody species of value to honey bees, wildlife 
plantings; and, by careful testing of plant characters as given in 
the descriptions, erosion-control species may be sorted out and 
classified as to their special and various places in the soil conserva’ 
tion planting program. The book contains an excellent list of 
common names of woody plants, and an extensive bibliography. 
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WILDFOWL FOOD PLANTS, THEIR 
VALUE, PROPAGATION, AND MAN- 
AGEMENT. By W. L. McAtee. Collegiate 
Press, Ames, Iowa. 1939. 


This volume is being hailed with commendatory cheers by those 
who know the true facts about the American waterfowl crisis. 
Son e whose signatures occupied prominent places in the pages of 
the March issue of Som Conservation have told me that the 
beautiful little volume is not only beautiful but is the “last word” 
concerning proper food plants for waterfowl. And in addition it 
opens the door to means by which the plant may be fitted to the 
site for the preservation of sadly depleted flocks that come winging 
their way to the hundreds and thousands of ponds and lakes lately 
created by the water conservation program, and to the State and 
private refuges. 

Everyone knows W. L. McAtee as the man from the United 
States Biological Survey who for 30 years has been traveling up and 
down the continent observing and collecting wild ducks, geese, and 
swans and their food plants. Some may not realize, however, that 
as long ago as 1905, Mr. McAtee began making laboratory food 
habits studies of these birds and that throughout the years he, more 
than any other person, was responsible for the accumulation of data 
which grew in volume and value and went into the making of this 
and other thoroughly authoritative works. 

Apparently the author has chosen his material chiefly with an eye 
to the most useful and authentic information; Wildfowl Food 
Plants is a very compact book, with not an unnecessary word in its 
text, and it is so arranged as to make it extremely convenient for 
ready reference. Chapter I, “Productivity, value and utilization of 
wildfowl food plants,” covers only 5 pages, but it is quite enough to 
show us the importance of 10 aquatic plant families in the subsist- 
ence of 12 of the more common species of wild ducks. Chapter II, 
which is half the book to the index, treats of the important wild 
duck food plants, arranged in the systematic order of families, and 
including innumerable notes on their variety and habit of growth, 
their ecology, and their utilization by the various waterfowl. 
About 30 plant families are so treated, and 1 order, the algae; 
certain individuals of other families, as the cattails, arums, scouring 
rushes, pickerel weeds, bloodworts, lizard’s-tail, walnuts, bay- 
berries, crowfoots, and loosestrifes, are mentioned also as providing 
a measure of subsistence to 1 or 2 of the ducks. The pondweeds, 
sedges, and grasses appear to be the most important to the water- 
fowl of all plants. 

A most useful part of the book to the small water facilities tech- 
nieians and the wildlife managers of the Service is the chapter deal- 
ing with the environmental limitations on the growth of aquatic 
plants—fitting the plant to the site. 

Another very workable chapter deals with planting methods. 
Here is found in full force the author's talent for presenting an 
immense amount of valuable information within a small space— 
in a page and a half he gives directions as to the material to be used 
in transplanting 55 different groups of aquatic plants. 

The final three chapters deal with the construction of ponds for 
various sites, the control of undesirable plants and animals in water 
areas for wildfowl, and vernacular names of wildfowl food plants. 
There is a bibliography containing 37 titles and an extensive index 
to the volume. 
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